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In This IssueD-AKAP2:PKA RI Complex—Drop the Anchor!
PAGE 155
A-kinase anchoring proteins (AKAPs) are characterized by their ability to regulate the important signaling enzyme cyclic AMP-dependent
protein kinase (PKA) in time and space. Dual-specific AKAP 2 (D-AKAP2) is one of the few AKAPs capable of binding to both types of
PKA, RI and RII, with high affinities. The D-AKAP2:PKARI complex structure reported by Sarma et al. reveals an unexpected shift in the helical
register of D-AKAP2 compared to the D-AKAP2:PKARII complex. Structural and sequence analyses suggest this differential mode of binding
is true for all AKAPs and thereby defines a sequence code for isoform-specific targeting of PKA by AKAPs.
BRCT Domains of MDC1 and BRCA1, All in the Family
PAGE 167
The breast cancer susceptibility protein (BRCA1) and mediator of DNA damage
checkpoint protein 1 (MDC1) both contain tandem BRCT domains responsible
for mediating protein/protein interactions that enable signaling at the sites of
DNA damage. Nonetheless, MDC1 and BRCA1 BRCT domains recognize dif-
ferent binding partners with their unique sequence motifs. To investigate this
functional specificity further, Campbell et al. use fluorescence polarization
binding assays to determine sequence preferences. Additionally, they solve
crystal structures ofBRCA1andMDC1BRCTsbound to tetrapeptidesubstrates,
which serve as a platform to rationalize results of binding studies. Furthermore,
authors introduceamutation inMDC1that inducesamoreBRCA1-likeconforma-
tion leading to the BRCA1-like binding specificity. (Figure credit: Campbell et al.)
As the DNA Strands Unwind
PAGE 177
The RecQ-family of DNA helicases are cellular DNA guardians, protecting the
genome against deleterious DNA damage-induced changes. Here, Kitanoet al. describe a crystal structure of the RecQ C-terminal (RQC) domain of human Werner syndrome protein (WRN) in complex with a DNA
duplex. From the structure, it is evident that RQC domain interacts with a blunt end of the duplex and induces unpairing of a Watson-Crick
base pair in the absence of an ATPase domain. It appears as if the b-wing of the winged-helix motif acts as a scalpel to separate the first and
second base pair, thus suggesting a previously unappreciated role for the winged-helix motif in a helicase reaction.
Peptide-Protein Binding Strategies
PAGE 188
Key cellular processes are mediated by protein/protein interac-
tions. In order to better understand how peptides overcome the
entropic cost involved in switching from an unstructured, flexible
peptide to a rigid, well-defined bound structure seen in protein
complexes formed, London et al. perform a large scale structure-
based analysis of peptide/protein interactions. The analysis shows
that most peptides do not induce conformational changes on their
partner upon binding, thus minimizing the entropic cost, that
peptide interfaces are better packed with more hydrogen bonds,
that binding energy is dominated by contributions form few ‘‘hot-
spot’’ residues,and thatpeptides tend tobind in the largestpockets
available on the protein surface. (Figure credit: London et al.)
SusG, a Starch Lover
PAGE 200
Human gut microbiota uses a wide range of polysaccharides as
sources of carbon and energy which required development of
specialized utilization systems, one of which is starch utilization system (Sus). One of the key protein players in SuS is SusG, an a-amylase
located on the outer surface of the bacterial cell. To extend our understanding of the function of this enzyme, Koropatkin and Smith now report
a high-resolution structure of SusG that reveals a bilobed structural organization with an amylase domain located at one end and an unusual
internal carbohydrate-bindingmotif (CBM) at the other, in addition to an already anticipated starch-binding site on the amylase domain imme-
diately adjacent to the active cleft.
Cet1-Ceg1 mRNA Capping Apparatus
PAGE 216
The 50 guanine-N7 cap is the first cotranscriptional modification of messenger RNA. In Saccharomyces cerevisiae, the first two steps in
capping are catalyzed by the RNA triphosphatase Cet1 and RNA guanylyltransferase Ceg1, which form a complex that is recruited to phos-
phorylated RNA polymerase II. A 3.0 A˚ crystal structure by Gu et al. revealed the overall architecture for a 176 kDa heterotetrameric complex
between Cet1 and Ceg1 and the structural basis for interactions between these two enzymes, which includes a flexible Cet1 linker that would
allow Ceg1 to undergo conformational changes required for capping while maintaining interactions with Cet1 and RNAP II.Structure 18, February 10, 2010 ª2010 Elsevier Ltd All rights reserved ix
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One of the weapons in the pathogen arsenal is the ability to disrupt the host’s extracellular ATP levels. In humans, these levels are under tight
regulation by the nucleoside triphosphate diphosphohydrolase family of enzymes (NTPDases). Although mostly eukaryotic, NTPDases have
been reported in some pathogenic bacteria. Vivian et al. now investigate the function of Legionella pneumophila Lpg1905/Lp1NTPDase and
describe the structures of this enzyme in apo, ATP, and inhibitor bound forms. Additionally, the authors demonstrate direct correlation
between Lp1NTPDase levels of activity and intracellular replication of Legionella within macrophages, highlighting the Lp1NTPDase role in
host-pathogen interactions.Holding Corneal Structure Togetherx Structure 18, February 10, 2010 ª2PAGE 239
Cornea, a transparent part of the eye, is an established model for investigating interactions between
collagens and proteoglycans and the structures of their complexes. In this issue, Lewis et al. present
3D electron microscopic reconstructions of the cornea, including corneas that have been stripped of
glycosaminoglycans via an enzymatic digestion. In the reconstructions, it can be seen that sulphated
proteoglycans appear to be extended linear structures of variable lengths. The proteoglycan network
seems to tether multiple collagen fibrils and thus imposes spatial regularity to the matrix that ensures
corneal transparency. The authors suggest that a balance of repulsive forces arising from osmotic
pressure and attractive forces due to the thermal motion of the proteoglycans control corneal fibril
arrangement.Things Are Coming Together for p53
PAGE 246Tumor suppressor protein (p53) has been in the center of vigorous research efforts due to its critical role in regulating cell cycle progression
and tumor suppression. Chen et al. now describe a structure of p53 core domain bound to a full consensus DNA site as a tetramer.
Comparison with previously reported structures reveals that DNA binding by the p53 core domain is a cooperative self-assembling process
accompanied by structural changes of both p53 dimer and DNA. The extensive protein-protein and protein-DNA interactions explain the
high cooperativity and kinetic stability of p53 binding to contiguous decameric sites and the conservation of such binding-site configuration
in vivo.Translocating Ribosomes: Being In Between
PAGE 257
The ribosome-mediated process of translation requires translocation of transfer RNAs (tRNAs) through
the ribosome from aminoacyl (A) site to peptidyl (P) site and from P site to exit (E) site. In eukaryotes, this
is catalyzed by the translocase elongation factor 2 (EF-2) and, during the movement, tRNA can occupy
one or more ‘‘hybrid’’ states. Here, Flanagan et al. use cryo-electron microscopy (cryo-EM) to visualize
a population of mammalian ribosomes that contains structurally distorted tRNAs in two different hybrid
states. In one (A/P0), the tRNA is in contact with the translocase, and in the other (A/P00), the translocase
is absent. The visualization of these putative states deepens current understanding of protein biosyn-
thesis process.AlgK, Periplasmic Part of Exopolysaccharide Secretin
PAGE 265
Exopolysaccharide, alginate, is overproduced by an opportunistic pathogen, Pseudomonas aeruginosa, during lung colonization. Keiski et al.
now characterize AlgK, a protein critical for biosynthesis of highmolecular weight alginate, both structurally and functionally. Structure shows
that AlgK is composed of 9.5 tetratricopeptide (TPR)-like repeats that are suggested to serve as protein/protein interaction modules and
mediate interactions with a variety of proteins involved in production and export of cellular polysaccharides. This work establishes that
AlgK is an outer membrane lipoprotein that contributes to the correct localization of the porin AlgE. Therefore, AlgK not only plays a role in
the biosynthesis of alginate, but represents the periplasmic component of a new type of outer membrane secretin.010 Elsevier Ltd All rights reserved
